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ABSTRACT 


Bear Lake was restocked with 277,700 age 0.0 coho salmon, Oncorhynchus 

kisutch (Walbaum), fingerlings on June 16, 1977 to maintain smolt production. 
. 
The Bear Creek weir downstream migrant trap was operated continuously 

from May 16 through September 12. A total of 99,970 age 1.0, 2.0, 3.0 

and 4.0 coho smolts were enumerated. Age 1.0 smolt survival of the 1976 

Rear Lake fingerling plant was 22.2%. 


Bear Lake's smolt out-migration timing and abundance, age and size composi- 

tions, and condition factors are presented. Bear Creek water temperatures 

and stream flows corresponding to migration peaks and durations are also 

given. The increase in Bear Lake's age 1.0 smolt production due to lowered 

rearing coho population densities since 1975 is reviewed. 


The Resurrection Bay creel census (July 9 - September 7) indicated an 
estimated 16,345 coho were harvested by 23,997 man-days of sport effort. 

The mean seasonal catch per angler hour was 0.113 coho. Marked (fin- 

clipped) adult coho contributed 28.4% to the sport harvest. Most of these 

(57.0%) survived from 100,600 age 1.0, hatchery-reared, LV marked smolts 
planted in Seward Lagoon in May, 1976. An additional 25.0% resulted from 
35,200 age 1.0 (same brood and origin) RV marked, hatchery-reared smolts 
released in Grouse Lake in May, 1976. Adult survival of age 1.0, 2.0 
and 3.0 Bear Lake smolts, Ad-RV marked and released at Bear Creek weir in 
1976, comprised 9.6%, and survival of 35,600 age 1.0 Ad-LV marked, hatchery- 
reared smolts released in lower Bear Creek contributed 8.4% to the marked 
adult harvest. Marked immature coho contributed an additional 5.2% to 
the sport harvest. These juveniles resulted from marked, hatchery-reared 
smolts stocked in the above waters in May, 1977. 


The Bear Creek weir upstream migrant trap was operated continuously from 

May 16 through November 3. The adult coho upstream migration extended from 

August 25 to October 31 and consisted of 2,687 adults and 435 jacks. The 

adults were comprised of 1,301 Ad-RV, 166 Ad-LV, 859 Ad, 44 LV, 38 RV, and 279 

unmarked coho. Most (91.7%) of the jacks returned from 35,100 age 1.0 (1975 




-- 

brood, Bear Lake o r i g i n )  Ad-RV hatchery-reared smolts r e l ea sed  i n  lower 
Bear Creek i n  May, 1977. Tota l  smolt- to-adul t  s u r v i v a l s  p e r  r e l e a s e  l o t  
were 2.9% Bear Lake out-migrat ion,  2.2% Rear Creek, 4.3% Grouse Lake 
and 5,1% Seward Lagoon. To ta l  s u r v i v a l s  of smolt out-migrat ions from 
Bear Lake 1373 t o  1976, Bear Creek 1969 t o  1976, and Seward Lagoon 
1')68 t o  1976 smolt r e l e a s e s  a r e  summarized. The o v e r a l l  ca tch- to-  
escapement r a t i o  of marked Seward Lagoon, Grouse, and Bear Lake a d u l t  
coho was 0 .96: l .  The a d u l t  male-to-female sex  r a t i o  was 2 .0 : l  i n  t h e  
Bear Creek escapement. An est imated 2,406,500 f e r t i l i z e d  eggs were 
a r t i f i c i a l l y  spawned from 527 females and 116 males from t h e  Seward 
La;;oon and Bear Lake r e t u r n s .  Mean fecundi ty  was 4,566 eggs pe r  female. 

Data on t h e  timing and abundance of  o t h e r  f i s h  spec i e s  ascending and descend- 
ing Bear Creek t o  t h e  weir  a r e  presented .  Minimum coho escapements i n  seven 
l o c a l  index streams a r e  reviewed. 

BAC KGROUND 

Wild coho product ion i n  Resurrect ion Bay i s  bel ieved t o  be d i r e c t l y  
a f f e c t e d  by t h e  extreme f l u c t u a t i o n s  i n  stream flows and water temperatures 
c h a r a c t e r i s t i c  of  i t s  dra inage  s t reams.  Since 1961, t h e  Resur rec t ion  
Bay coho s p o r t  f i s h e r y  has been t h e  l a r g e s t  marine s p o r t  f i s h e r y  f o r  
t h i s  spec i e s  i n  Alaska. Therefore,  t h e r e  was a d e f i n i t e  need t o  s t a b i l i z e  
Resurrect ion Bay coho product ion t o  s a t i s f y  t h e  r a p i d l y  growing ang le r  
demand i n  t h e  f i s h e r y .  

Bear Lake, l oca t ed  seven mi l e s  no r th  of  Seward, was chosen f o r  coho r e a r -  
.ing because it i s  t h e  l a r g e s t  (180 h e c t a r e s  o r  445 ac re s )  s t a b l e  body of  
c l e a r  f r e s h  water i n  t h e  Resurrect ion River dra inage ,  and i s  a c c e s s i b l e  
by road. I t  was determined a f t e r  a survey i n  1962 t h a t  Bear Lake should 
be r e h a b i l i t a t e d  wi th  rotenone t o  e r a d i c a t e  a l l  p r eda to r  and competi tor  
f i s h  spec i e s  i nhab i t i ng  t h e  l ake ,  Without preda t ion  and i n t e r s p e c i f i c  
competit ion it was be l ieved  t h a t  Bear Lake could then  produce a high 
sus t a ined  smolt y i e l d  from annual coho f i n g e r l i n g  p1,ants. 

P r e - r e h a b i l i t a t i o n  spec i e s  abundances were measured by a temporary weir 
s i t u a t e d  a t  t h e  Bear Creek-Salmon Creek confluence f:rom 1961 t o  1964. 
Upstream migra t ions  averaged 921 a d u l t  coho, (1961-1964); 4,801 a d u l t  sock-
eye salmon, 0. nerka (Walbaum), (1961-19653; and 1,543 Dolly Varden, 
Sa lve l inus  malma (Walbaum), (1961-1962). Downstream migra t ions  i n  
1962-1963 averaged 7,933 coho smolts ,  51,232 sockeye smolts ,  and 17,838 
Dolly Varden. Though th reesp ine  s t i ck l eback ,  Gas teros teus  acu lea tus  
L i ~ n a e u s ,downstream migratLons were not  est imated ait t h e  weir ,  beach 
seine sampling ind ica t ed  t h a t  t h i s  spec i e s  was abundant i n  Bear Lake. 

Bear Lake was r e h a b i l i t a t e d  with powdered rotenone alt 1.0 ppm (5%l e v e l )  
on August 26, 1963. A 1.5 meter (5-foot) high dam was e rec t ed  a t  t h e  o u t l e t  
t o  con ta in  t h e  t r e a t e d  water u n t i l  d e t o x i f i c a t i o n  and t o  prevent  subsequent 
irnn~igration of undes i r ab le  spec i e s .  Bear Lake d e t o x i f i e d  by October 17, 
52 days a f t e r  t h e  water was t r e a t e d ,  and rece ived  its f i r s t  annual f i nge r -  
l i n g  p l a n t  t h a t  win ter  through t h e  i c e .  A l l  f i n g e r l i n g  p l a n t s  except 
t h e  1966 r e l e a s e  were fin-marked a t  F i r e  Lake Hatchery t o  f a c i l i t a t e  smolt 
su rv iva l  eva lua t ion .  



The Good Friday earthquake on March 27, 1964 destroyed t h e  o u t l e t  dam, 
This allowed unobstructed en t ry  which washed out  completely on May 25. 

of a l l  f i s h  ascending Bear Creek i n t o  Bear Lake u n t i l  June 15, when t h e  
b a r r i e r  was repai red .  A permanent weir was constructed 533.4 meters 
(1,750 f e e t )  downstream from t h e  o u t l e t  t o  a s sess  Bear Lake's coho smolt 
production and re tu rn ing  a d u l t  migrat ions.  

I t  is not  known Bear Lake became r e i n f e s t e d  with threespine  s t ick lebacks .  

whether t h i s  was due t o  i n s u f f i c i e n t  rotenone treatment  o r  t h e  des t ruc t ion  

of the  o u t l e t  b a r r i e r .  Also, Dolly Varden were ab le  t o  nego t i a t e  t h e  weir 

during f a l l  f lood l e v e l s  and immigrate i n t o  t h e  lake  during most years .  


i3cfore r ap id  expansion of t h e  s t ick leback populat ion occurred, Bear Lake's 

coho and sockeye smolt production increased severa l  fo ld  a s  a r e s u l t  of 

favorable r ea r ing  condi t ions  from 1964 t o  1966. Coho smolt biomass (weight) 

production a t t a i n e d  4.2 kilograms f o r  each kilogram of f inge r l ings  planted 

i n  1964. Smolt age s t r u c t u r e s  changed from predominantly age 2.0 t o  age 1.0 

with growth exceeding t h a t  of  former age 2.0 smolts.  Smolt su rv iva l  from 

stocked coho f i n g e r l i n g s  reached 43.5% of t h e  1964 and 48.1% o f  t h e  1965 

p l an t s .  Had s u f f i c i e n t  coho f i n g e r l i n g s  been ava i l ab le  f o r  s tocking 

Bear Lake a t  des i red  d e n s i t i e s  i n  1963-1965, coho smolt production 

undoubtedly would have been considerably higher .  Bear. Lake's enhanced 

smolt production increased p r e - r e h a b i l i t a t i o n  abundances of  adu l t  sockeye 

by 11 f o l d  and coho by 3.5 f o l d .  


Bear Lake's high smo1.t production was s h o r t  l i ved ,  however, due t o  t h e  

s t ick lebacks '  rap id  takeover of t h e  r ea r ing  environment beginning i n  1967. 

Smolt age s t r u c t u r e s  rever ted  t o  age 2.0 dominance, growth r a t e s  decl ined,  

and f inger l ing- to-smol t  su rv iva l s  lowered. Coho f i n g e r l i n g  p l a n t s  were 

terminated a f t e r  1967 because smolt production was obviously dropping 

below p r e - r e h a b i l i t a t i o n  l e v e l s .  By 1968, threespine  s t ick lebacks  had 

a l ready reached p r e - r e h a b i l i t a t i o n  abundance i n  t h e  lake .  


In 1969, it was decided t o  r e h a b i l i t a t e  Bear Lake again. St ickleback 

Population sampling i n  1970 showed t h a t  t h i s  species  inhabited a l l  a reas  

and depths i n  Bear Lake. Bear Creek weir was reconstiructed i n  1969 and 

made e n t i r e l y  f i s h - t i g h t  by removing t h e  s loping  upstream fence and adding 

th ree  permanent, per fora ted  p l a t e  screens  above t h e  upstream migrant t r a p .  


Bear Lake was r e h a b i l i t a t e d  again i n  1971, and lake  t:reatment was con-
ducted e s s e n t i a l l y  t h e  same a s  i n  1963 except t h a t  100% emulsif ied ins tead  
o f  powered rotenone was used. Overal l  t reatment  l e v e l  was 1.6 ppm rotenone 
a t  5; concentrat ion.  Caged l i v e  f i s h  suspended from surface t o  bottom; 
1%t o  I$ meters (40 t o  60 f e e t ) ,  were a l l  dead wi th in  one week. Population 
sampling two days following r e h a b i l i t a t i o n  showed t h a t  threespine  s t ick lebacks  
comprised 98.8% of t h e  t o t a l  sample (n=9,065) co l l ec ted  randomly on and 
around Bear Lake. From t h i s  i t  was concluded t h a t  obtaining l e s s  than 
t o t a l  lake  r e h a b i l i t a t i o n  i n  1963 u l t ima te ly  r e s u l t e d  i n  lower-than- 
normal salmon production i n  Bear Lake over t h e  long term. 

Bear Lake remained tox ic  through t h e  winter  of 1971-1972, and f i n a l l y  

de tox i f i ed  s h o r t l y  a f t e r  sp r ing  overturn.  Annual coho f i n g e r l i n g  p l a n t s  




in Bear Lake resumed in June, 1972 at desired stocking densities. 

Resultant smolts were enumerated, sampled weekly for age and size com- 

position as well as condition factor, and fin-marked for recognition in 

the fishery before being released at Bear Creek weir. No threespine 

sticklebacks have been detected in Bear Lake during fall population 

sampling by electrofishing or at Bear Creek weir since the 1971 rehabili 

tation. 


RECOMMENDATIONS 


1. 	 Retain the present objectives of the study. 

2. 	 Construct a permanent coho adult trapping-holding facility in 
Seward Lagoon. 

3. 	 Continue to investigate the Resurrection Bay drainage for potential 
coho rearing pond sites. 

4. 	 Adjust the 1979 stocking density of coho fingerlings in Bear Lake 
according to emigrating smolt and residual fingerling abundance, 
age composition and condition factor in 1978. 

5. 	 Continue to mark 25% of Bear Lake smolt out-migrations to determine 
whether this reduced handling will result in improved smolt-to-adult 
survival. 

OBJECTIVES 


1. 	 To determine the distribution, abundance, and timing 

of outmigrant and adult coho salmon in the Resurrection 

Bay area. 


2. 	 To determine the age and size compostion of outmigrant 
and adult coho salmon populations in selected tributaries. 

3 .  	 To determine the sport harvest and fishing mortality of 
coho salmon in Resurrection Bay. 

4. 	 To determine the methods and means of increasing or ex- 
tending the freshwater spawning and rearing areas of 
the watershed, and mitigating freshwater mortality. 

5. 	 To provide recommendations for the management of coho 
salmon in these waters and direct the course of future 
studies. 

TECHNIQUES 


The timing and abundance of sockeye and coho salmon smolts emigrating 

from Bear Lake downstream to Bear Creek weir were determined by enumerating 




these fish at the downstream migrant trap. Weir location and description 

of the downstream trapping facilities were presented ;by Logan (1969). 

The timing and abundance of adult sockeye and coho salmon were measured 

by enumerating these fish at the weir's upstream migrant trap. Adult 

trapping facilities, rebuilt in 1969 and modified in 1970, were described 

by McHenry (1971). Bear Creek water temperatures and stream flows were 

recorded daily at the weir. 


Age and size composition of Bear Lake sockeye and coho smolt populations 
were determined by weekly sampling at the weir. Age and size structures 
of Bear Lake's stocked coho fingerling population were estimated by length- 
frequency analysis of an electrofishing sample taken in October. Age 
compositions of Bear Lake sockeye and coho smolt and Resurrection Bay adult 
:oh0 populations were determined by examining representative scale impress- 
ions on 0.02-inch cellulose acetate with a Bruning model 200 microfiche. 
Smolt abundance per age group was calculated by extrapolating their age 
:omposition, as determined in weekly scale sample ana.lysis, to the total 
number of smoPts emigrating during those weekly periods. Age compositions 
of adult Bear Lake sockeye and coho returns were not sampled because the 
sockeye were too scarce and wild coho returning from natural production 
below the weir were indistinguishable from Bear Lake smolts released 
unmarked in 1976. Size composition of Bear Lake's coho escapement was 
determined by representatively sampling the migration for fork length, 
weight and sex. All fish sampled were anesthetized in a 1:20,000 solution 
of MS-222 (Tricaine methanesulfonate) to facilitate handling and minimize 
mortality. 

Resurrection Bay coho sport harvest and angler effort (man-days) were 

measured by a stratified, random creel census conducted at the Seward 

small boat harbor. Sampling design and interview method were nearly 

identical to that described by Logan (1966). The average number and 

percentage of sport fishing boats returning to the Seward small boat 

harbor were determined for each of three 3.5-hour sampling periods extend- 

ing from 11:30 a.m. to 10:OO p.m. Returning boats were not sampled from 

8:00 a.m. to 11:30 a.m. because only 11.6% of the weekend and 14.3% of the 

weekday sport craft, returned during this period in the three years 

sampled (1964-1966). The mean number of boats returning during this 

morning period was extrapolated using the above percentages. These 

estimates were then added to those determined for the three periods 

sampled to estimate total daily boats. Total sport fishing effort and 

harvest were estimated for the season by multiplying weekly means 

(angPers/boat and salmon/boat) times total returning boats for all 

weekends and weekdays included in the creel census period. Fishing 

mortality and catch-to-escapement ratio of marked (fin-clipped) adult 

coho were determined by extrapolating the marked coho catch observed 

during creel census and by recording marked coho in the Bear Lake, 

Grouse Creek and Seward Lagoon spawning escapements. 


An index to Resurrection Bay coho escapement abundance was measured by 

conducting weekly foot surveys on seven local index streams throughout 

immigration until peak of spawning terminated. All carcasses were examined 

for clipped fins, sexed, and mutilated to preclude recounting on subsequent 

surveys. 




Evaluation of Bear Lake's rehabiliated freshwater rearing environment was 

continued by measuring the abundance, growth and condition of smolts 

surviving from the 1974, 1975 and 1976 coho fingerling plants. Smolt 

biomass (kilograms) production was calculated by multiplying the seasonal 

mean smolt weight (grams) by the total number of smolts emigrating per 

age group in 1977. 


Results 


The findings presented are the result of the 1977-1978 research segment 
of the project. For a description of the Resurrection Bay drainage and 
past information collected on the project, see Logan (1962-1969) and 
Mcl-lenry (1970-1977) . 
Bear Lake Coho Smolt Migration: 


The Bear Creek weir downstream migrant trap was operated continuously from 

May 16 through September 12. The trap was removed on the latter date due 

to cessation of the Bear Lake smolt emigration. Abundance and timing of 

the coho salmon, 0.kisutch (Walbaum), smolt out-migration are shown in 

Table 1. Coho w e e  designated l'smoltsll based on typical smolt character- 

istics (silvery pigment, loss of parr marks) rather than size alone. If the 

fish did not have these traits they were defined "fingerlings" regardless 

of size. All fingerlings were retained above the weir or restocked in 

Bear Lake if sufficiently ajundant in the trap to warrant hauling by truck. 


The smolt out-migration to the downstream trap totaled 99,970 smolts. Trap 
mortality claimed only 126 smolts (0.1% of the out-migration). A total 
of 99,844 live smolts were released downstream. A predetermined 25% of 
the out-migration received an adipose - left ventral. (Ad-LV) fin-clip for 
recognition in the 1978 Resurrection Bay sport fishery and upon return to 
Bear Creek. Table 2 shows the number and percentage of smolts marked and 
sampled for age, size and condition each weekly period for the season. 

Smolt emigration began on Kay 19, peaked (50% of out;-migration) on June 13, 

and terminated September 10. The highest daily count occurred on June 17 

when 6,266 (6.3% of the total run) were enumerated from the trap. 


Mean stream temperatures when smolt emigration began, peaked, and terminated 
were 4,Z0C (39. S'F), 12.2OC (54.0';) , and 13. 1°c (551 .SO~), respectively. 
Rear Creek stream flows ranged from 18 to 145 cfs during this period. 

The smolt out-migration was comprised of 49.8% (49,752) age 1.0, 48.4% 

(48,393) age 2.0, 1.7% (1,686) age 3.0, and 0.1% (139) age 4.0 smolts. 

Tables 3, 4 and 5 present the mean fork length, weight, condition factor 

and relative percentage of age 1.0, 2.0, and 3.0 smollts in the weekday 

samples. Insufficient age 4.0 smolts were sampled to warrant tabulation. 

Table 6 shows the weekly and seasonal smolt abundance per age group. An 

overall 2.1% (2,100 smoltsj was representatively sampled during emigration 




Table 1. Bear Lake Coho Salmon Smolts Enumerated at Bear Creek Weir 

by Weekly Periods, 1977. 


Weekly Number of Smolts 

Periods Live Dead Total 


5/13 - 5/19 

5/20 - 5/26 

5/27 - 6/2 

6/3 - 6/9 

6/10 - 6/16 

6j17 - 6/23 

6/24 - 6/30 

7/1 - 7/7 

7/8 - 7/14 

7/15 - 7/21 

7/22 - 7/28 

7/29 - 8/4 

8/5 - 8/11 

8/12 - 8/18 

8/19 - 8/25 

8/26 - 911 

9/2 - 9/8 

9/9 - 9/15 

Total 
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Table 3. Mean Fork Length, Weight and Condition Factor of Age 1.0 Bear 
Lake Coho Salmon Smolts Sampled Weekly a t  Bear Creek Weir, 1977. 

Weekly Number of Percent of Mean Length Mean Weight Condition 
Periods Smolts Sample (m) 2 Fa (g) 2 S D  Factor 0;)* 

* 	K = wx105 , where W = mean weight i n  grams, and L = mean fork length in  
millimeters.  

Table 4. 	 Mean Fork Length, Weight and Condition Factor of Age 2.0 Bear Lake 
Coho Salmon Smolts Sampled Weekly a t  Bear Creek 'Weir, 1977. 

Weekly Number of Percent o f  Mean Length Mean Weight Condition 
Periods Smolts Sample (mm) t SD (g) fSD Factor ( K )  



I'able 5. 	 Mean Fork Length, Weight and Condition Fac tor  o f  Age 3 .0  Bear Lake 
Coho Salmon Smolts Sampled Weekly a t  Bear C'reek Weir, 1977. 

Keekly Number of Percent  of Mean Length Mean Weight Condition 
P e r i o d s  Smolts Sample (m) + SD Factor  (K)- ( g )  2 SD 



Table 6. 	 Relative Abundance and Timing of Ages 1.0, 2.0, 3.0, and 4.0 Bear Lake 

Coho Salmon Smolts Emigrating to Bear Creek Weir, 1977. 


Weekly Number of Smolts** 

Periods Age 1.0 Age 2.0 Age 3.0 Age 4.0 Total 


5/20 - 5/26* 

5/27 - 6/2 

6/3 - 6/9 

6/10 - 6/16 

6/17 - 6/23 

6/24 - 6/30 

7/1 - 7/7 

7/8 - 7/14 

7/15 - 7/21 

7/22 - 7/28 

7/29 - 8/4 

8/5 - 8/11 

8/12 - 8/18 

8/19 - 8/25 

8/26 - 9/1 

9/2 - 9/8 

9/9 - 9/15 

Total 


Percent 


* Includes nine smolts captured during week of 5/13 - 5/19.
** Number of smolts per age gmup after week of 7/22 - 28 was estimated by 

overall age composition determined up to that point. 



t l a b l e  2 ) .  An estimated 49,689 age 1.0, 48,332 age 2.0 1,684 age 3.0, and 
1:)9 age 4 .0  smolts were r e l ea sed  downstream a f t e r  mor t a l i t y .  

A l "  smolt age groups peaked during t h e  week o f  June 10 t o  16 when Bear Creek 
wate r  temperatures zveraged 3.1,~ O C(53 .3 '~ ) . Sixty-two percent  (+ 5.6%) 
of Bear Lna\els i~11ntlalsmolt out-migrat ion has been observed i n  t h e  p a s t  
five years  t o  be c o r r e l a t e d  ( r  = 0.86) t o  t h e  f i r s t  week o f  10.O°C (50 .0 '~ )  
mean water temperature recorded at t h e  weir.  This  a l lows a rough es t imate  
t o  be made a t  t h a t  time of  t h e  t o t a l  smolts  expected from Bear Lake on 
a given year.  In  1977, t h i s  p r e d i c t i o n  overest imated t h e  a c t u a l  smolt run 
by 5.4%. 

The 1,686 age 3.0 smolts  r e s u l t e d  from t h e  t h i r d  f i n g e r l i n g  p l a n t  (450,800 
age 0.0 f i n g e r l i n g s  i n  1974) i n  Bear Lake a f t e r  t h e  1971 l ake  r e h a b i l i t a t i o n  
p ro j ec t .  Bear Lake coho f i n g e r l i n g  p l a n t s  s i n c e  1973 a r e  summarized i n  
Table 7, and smolt product.ion s i n c e  1974 (through age 3.0 only)  i s  presented 
i n  Table 8. Tota! f ingerying-to-smolt  su rv iva l  f o r  t h e  1974 p l a n t  was only  
9.6'6, t h e  lowest observed s i n c e  t h e  1971 l ake  r e h a b i l i t a t i o n .  This  was 
caused by excessive d e n s i t i e s  of  r e a r i n g  f i n g e r l i n g s  r e s u l t i n g  from over- 
s tocking  Bear Lake p r i o r  t o  1976 (McHenry, 1977). Age composition o f  t h e  
t h i r d  Bear Lake smolt product ion cyc le  was 31.1% age 1.0, 65.0% age 2.0, 
and 3.9% age 3.0. 

The 48,393 age 2.0 smolts were produced from 450,000 age 0.0 f i n g e r l i n g s  
stocked i n  1975, and with t h e  64,083 age 1 .0  smolts which emigrated i n  
1976, r ep re sen t  a 25,0% f inger l ing- to-smol t  su rv iva l  thus  f a r .  Few age 
3.0 smolts surv iv ing  t h i s  p l a n t  a r e  expected i n  1978, according t o  popula- 
t i o n  sampling of Bear Lake's r e s i d u a l  coho i n  October, 1977. No age 2.0 
f i s h  were de tec ted  i n  length-frequency a n a l y s i s  of  t h e  sample (n = 590). 
Annual Bear Lake coho populat ion samples obta ined  by e l e c t r o f i s h i n g  a r e  
shown i n  Table 9. Except f o r  t h e  few age 3.0 smolts a n t i c i p a t e d  i n  1978, 
age composition of Bear Lake's f o u r t h  smolt product ion cyc le  was 57.0% 
age 1.0 and 43.0% age 2.0. 

The 49,752 age 1.0 smolts r e s u l t e d  from t h e  f i f t h  aimual Bear Lake p l a n t  
of 224,600 age 0.0 f i n g e r l i n g s  i n  1976. This  was t h e  f i r s t  f i n g e r l i n g  
r e l e a s e  made s i n c e  1372 t o  reduce s tocking  dens i ty  by one h a l f  (Table 7.) 
Fingerl ing-to-smolt  survi7/al  o f  t h i s  age group was 22 .2%,  o r  1.6 t imes 
the  age 1.0 smolt su rv iva l  (14.2%) of t h e  previous f i n g e r l i n g  p l a n t .  The 
aforementioned pcpula t ion  sampling d i sc losed  t h a t  only 2.0% o f  t h e  
r e s i d u a l  coho were age 1 . G  i n  1977. However, s i n c e  only  moderate c o r r e l a -  
r io l l  (I.= C),77) ex;sts berween percentage o f  age 1 .0  f i n g e r l i n g s  i n  f a l l  
:.ampling and resillt2:;t age 2 .(1 smclts, r e l a t i v e  abundance of  t h e  l a t t e r  i n  
1978 i s  unpredic tab le ,  

Smolt growth, a s  t h e  seascn progressed, was considered e x c e l l e n t ,  surpass ing  
t h a t  of 1976 smolts.  The improved growth was manifested i n  h igher  condi t ion  
f a c t o r s  of  both age 1.0 and 2.0 smolts from peak o f  migrat ion through l a t e  
t y .  Age 1.0 smolts averaged 113.1 mm and 14.49 g f o r  a cond i t i on  f a c t o r  
( K j  of 1.00 during June 10-16, compared t o  106.3 mm and 11.47 g ( K  = 0.95) 
f ~ r  i n  '976. f o r  age 1.0 agc 1.(! smolts dtc-rnt: Sime 24-30 The weighted K 



-- - 
Table 	7 .  Summary of Bear Lake Coho Salmon F inger l ing  P l a n t s  S ince  1972. 

-

Brood Source Number Weight -- S i z e  Densi ty  Dates of P1anning 
Year o f  Eggs of F i sh  l b s .  kg. No./lb No./kg. No./acres No. /ha P lan t s  Method 

-
1972 	 Bear Lake 96,900 113 51.3 857 1,889 218 538 June 19 Truck-boat 

Lake Rose Tead* 346,400 538 244.0 -644 1,419 - -778 1,922 June 20 S c a t t e r e d  

Total** 443,300 651 295.3 681 1,501 996 2,460 1973 

1973 Upper S t a t i o n *  240,900 476 215.9 506 1 ,115 541 1,336 J u l y  15 Truck-boat 

Upper S t a t i o n *  200,900 416 188.7 483 1,064 452 1,116 J u l y  16 S c a t t e r e d  

Upper S ta t iop*  9,000 -29 13.2 ,-, -31 0 -683 --4920 J u l y 1 6  

Total** 450,800 921 417.8 489 1,078 1,013 2,502 1974 

1974 Bear Lake 245,600 454 205.9 541 1,192 552 1 ,363 June 19 A i r c r a f t  

Bear Lake 204,400 455 206.4 - -449 989 --459 1,134 J u l y  1 S c a t t e r e d  

Total** 450,000 909 412.3 495 1,091 1,011 2,492 1975 

1975 Bear Lake 149,800 433 196.4 346 763 337 832 June 10 A i r c r a f t  

Bear Lake 74,800 185 83.5 -405 -893 168 415- -- June 14 S c a t t e r e d  

Total** 224,600 618 280.3 363 800 505 1,247 1976 

1976 Bear Lake 227,700 780 353.8 292 644 512 1,265 June 16 Truck-boat 

1977 S c a t t e r e d  

* These systems a r e  loca ted  
** Weighted averages.  

on Kodiak I s l and .  
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?'able 9. Age Composition of Bear Lake Residual Coho Populations Sampled by 
Electrofishing in October, 1973-1977. [Mean Fork Length Per Age 
Group in mm Shown in Parentheses). 

Sampling 
Year 

No. Fish 
Sampled 

Catch 
Per Hour 0.0 

Age Composition* 
1.0 2.0 3 . 0  

* Determined by age group separation points in length-frequency analysis. 

* *  Comprised of sexually mature males attempting to spawn. 




snloits was 1.02 compared to 9.95 i n  1976 during t h e  same sampling per iod  
[June 3 - J u l y  28). S imi l a r ly ,  age 2.0 smolts  averaged 129.5 mm and 
21.09 	g (K = 0.97) during June 10-16, compared t o  134.9 mm and 22.45 g 

;.( =- ( 1  .91) during June 24-30 i n  1976. Weighted K f o r  age 2.0 smolts was 
I). 98 compared t o  0.92 i n  i 976 during t h e  above sampling period.  

Though Bear Lake's es t imated smolt biomass producti.on was s l i g h t l y  lower 
(76.6  kg) than  i n  1976 (Tzble 8 ) ,  it is expected t o  improve s u b s t a n t i a l l y  
i n  1978. The r a t i o  of  age 1 .0  smolt biomass y i e l d  p e r  annual f i n g e r l i n g  
p l an t  (kg) dec l ined  ab rup t ly  from 8 .9 : l  (1973) t o  0.4:l (1975), then  
increased  t o  2.2: 1 (1976) and 2.8: 1 i n  1977. Also, weighted mean 
condi t ion  f a c t o r  f o r  a l l  smolts  sampled p e r  year  exh ib i t ed  a s i m i l a r  p a t t e r n :  
k = 0.98 (1973), dropped .co 0.89 (1975), bu t  re turned  t o  0.98 (1976) and 
f u r t h e r  increased  t o  3.02 i n  1977. These suggest  t h a t  Bear Lake i s  
recovering jts optimum age 2.6, smolt product ion c a p a b i l i t y  through lowered 
r ea r ing  populatiori dens i ty ,  thereby r e s u l t i n g  i n  l e s s  i n t r a s p e c i f i c  
competit ion f o r  f i n g e r l i n g  growth and s i l rvival  t o  e a r l y  s m o l t i f i c a t i o n .  

Bear Lake's r e s i d u a l  f i n g e r l i n g  populat ion may be a t  i t s  h ighes t  l e v e l  o f  
abundance according t o  f a l l  populat ion sampling (Table 9 ) .  Despi te  t h a t  
Bear Lake was res tocked  a t  one-half p rev ious  s tocking d e n s i t i e s  f o r  t h e  
szcond consecut ive year ,  1.1 e l e c t r o f i s h i n g  hours captured 867 f i n g e r l i n g s  
(788 coho/hr.) .  This ca t ch  r a t e  i s  t h e  h ighes t  recorded i n  t h e  f i v e  years  
of sampling Bear Lake's coho popula t ion  by t h i s  method, and may r e f l e c t  a 
s i m i l a r  degree sf f i n g e r l i n g  abundance i n  1977. I t  is  a n t i c i p a t e d  t h a t  
a l a r g e  po r t ion  of t h e  age 0.0 r e s i d u a l s  w i l l  r e s u l t  i n  age 1.0 smolts i n  
1978 due t o  t h e i r  mean s i z e  (93.4 mm) when sampled. 

Other Species:  

The t o t a l  sockeye salmon, 0 .  nerka (Walbaum), smolt out-migrat ion enumerated 
from t h e  t r a p  was 857 fisfi, Trap m o r t a l i t y  claimed only  n ine  smolts ,  o r  
1.1%of t h e  downstream migration. The f i r s t  smolt was captured on May 21, 
and t h e  l a s t  on J u l y  20. Tile h ighes t  d a i l y  count occurred on June 13  when 
169 smolts (19.7% of t h e  migrat ion)  were enumerated. The ma jo r i t y  (88.8%) 
emigrated between June 1 and 30, when water temperatures ranged from 8.3OC 
t o  1 6 . 7 O C  and stream flows from 32 t o  69 c f s .  ( 4 7 " ~ - 6 2 ~ ~ )  The smolt ou t -  
ril-gration w a s  comprised of  573 (66.9%) age 3.0 and 284 (33.1%) age 2.0 smolts .  
Age 3.0 smolts r e s u l t e d  from t h e  1973 escapement o f  145 females and 91 
males. Including t h e  1,044 age 1 .0  and 868 age 2.0 smolts  which emigrated 
1~ 1975 and 1976, respect!ve%y, t h e  t o t a l  smolt product ion was 2,485 smolts 
(17.1 per  feinale) f o r  "re second, p o s t - r e h a b i l i t a t i o n  sockeye escapement 
w t o  Bear L ~ k e ,  Age 2 . 3  smolts  were prolduced by t h e  36 females and 24 
rnales t h a t  spawnez i n  Bear Lake i-n 1974. With t h e  s i x  age 1.0 smolts 
r e s u l t i n g  fror.1 this parent  brood i n  1976, a t o t a l  o f  290 smolts  (8.1 pe r  
female) have s r~ rv ived  , I l i l ~f a r .  Age 3.01 smolts  pealced during t h e  week of 
J ~ m e10-16 followcd bv 32.- 2 . 0  sinolts one week l a t e r .  A t  peak o f  migrat ion,  
age 1.0 and 3.0 rsmo;ts avt,::aged 177.0 and 187.7 mm in  fork  length ,  
respecLive1y. C ' O ~ Z ~ L ~ , J J I Z  weref a c t o r s  pe r  age group during migrat ion peaks 
0.91 (age 2 .0)  a21d 0.86 ( ~ g c3 . 0 ) .  

http:producti.on


A t o t a l  of 421 Dolly Varden, Sa lve l inus  malma (Walbaum), were captured i n  
t h e  downstream t r a p  and r e l eased  below t h e  wei r .  No th reesp ine  s t i ck l ebacks ,  
Gasterosteus acu lea tus  Linnaeus, were captured i n  t h e  t r a p  nor  observed 
while e l e c t r o f i s h i n g  i n  Bear Lake. 

F,esurrection Bay Coho Salmon Harvest and E f f o r t  : 

A s t r a t i f i e d ,  random c r e e l  census t o  determine t h e  Resurrect ion Bay coho 
s p o r t  harves t  and e f f o r t  was i n i t i a t e d  a t  t h e  Seward small boa t  harbor  
on J u l y  9 and terminated September 7. Very few coho were taken before  
che c r e e l  census s i n c e  most s p o r t  f i s h i n g  e f f o r t  was d i r e c t e d  toward t h e  
more abundant rock f i sh ,  Sebas tes  spps . ,  from mid-May through e a r l y  Ju ly .  

The season ' s  t o t a l  ha rves t  was an es t imated  16,345 coho. This e s t ima te  
was ex t rapola ted  from in te rv iews  wi th  6,501 ang le r s  ha rves t ing  4,316 coho 
during t h e  c r e e l  census period.  Peak of t h e  ha rves t  occurred on August 13, 
f i - r s t  day of t h e  Seward S i l v e r  Salmon Derby, when an est imated 1,054 f i s h  
(6.4% of  t h e  season ' s  ha rves t )  were taken.  The season ' s  t o t a l  and derby 
ha rves t s  a r e  summarized f o r  1973 through 1977 i n  Table 10. 

The t o t a l  s p o r t  f i s h i n g  e f f o r t  exer ted  f o r  Resurrect ion Bay coho was an 
est imated 23,997 man-days. Twenty-seven percent  of  t h e  season ' s  e f f o r t  
w a s  sampled during t h e  c r e e l  census per iod .  The mean number and percentage 
o f  s p o r t  f i s h i n g  boa t s  r e tu rn ing  d a i l y  t o  t h e  Seward small  boa t  harbor  
are shown i n  Table 11. The average number of ang le r s  pe r  boat was a s  follows: 
weekdays, 3.23; weekends, 3.37; and t h e  salmon derby 3.27. Fishing e f f o r t  
and mean seasonal  ca tch  p e r  hour a r e  summarized i n  Table 12 .  The f i s h i n g  
e f f o r t  was 7,220 man-days on weekdays and 7,656 on weekends, excluding t h e  
derby. M i l i t a r y  personnel and dependents, f i s h i n g  on boa ts  provided by t h e  
Army and A i r  Force r e c r e a t i o n  camps a t  Seward, con t r ibu ted  11.6% (2,781 man- 
days) t o  t h e  t o t a l  e f f o r t .  The seasonal  mean ca t ch  pe r  hour was 0.113 coho. 
C i v i l i a n  ang le r s  f i s h i n g  on weekdays r e a l i z e d  t h e  h ighes t  coho ca tch  pe r  
flour (0.156), whereas t h e  lowest ca t ch  r a t e  (0.062) occurred during t h e  
derby when e f f o r t  was t h e  g r e a t e s t .  The average number of hours ang le r s  
f l shed  pe r  day were a s  fo l lows:  weekdays, 5.51; weekends, 5.43; and salmon 
derby 6.31. 

:.xamination of  303 s c a l e  samples randomly c o l l e c t e d  throughout t h e  s p o r t  

f i s h e r y  d i sc losed  t h a t  t h e  wild coho popula t ion  was c;omprised of  70.6% age 

1.1, 27.4% age 2 . 1 ,  and 2.0% age 3.1 a d u l t s .  This age composition i s  

s i m i l a r  t o  t h a t  of t h e  1976 sample (77.0% age 1.1, 21.6% age 2.1, and 1.4% 

age 3.1 f i s h ) .  The dominant age c l a s s  of wild Resurrect ion Bay coho 

popula t ions  has changed from age 2.1 (4-year-old) t o  age 1.1 (3-year-old) 

f i s h  (McHenry, 1977).  Mean fork lengths  and weights of  wild coho a r e  

presented i n  Table 13. The male-to-female sex r a t i o  was 1 . 3 : l  i n  t h e  

f i s h e r y .  


Chinook, 0 .  tshawytscha (Walbaum), and pink salmon, -0. gorbuscha (Walbaum), 

were t aken  i n c i d e n t a l l y  with coho during t h e  season. An es t imated  321 

chinook salmon were harves ted  during t h e  census per iod  a t  an average r a t e  

of 0.05 pe r  boat .  This  spec ies  was most abundant during mid-July when 

ang le r s  averaged 0.27 f i s h  per boa t .  Most chinook salmon taken were 

immature f i s h  i n  t h e i r  first and second ocean y e a r s ,  Or ig ins  of  t h e s e  
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Table 10. Derby and Tota l  Sport  Harvest o f  Coho Salmon i n  Resur rec t ion  
Bay, 1973-1977. 

To ta l  Spor t  Derby % Derby 
Year Harvest Harvest Harvest 

Table 11. Mean Number and Percentage of  Spor t  F ish ing  Boats Returning t o  
t h e  Seward Small Boat Harbor During Each Sampling Period,  1977. 

Weekends Weekdays 
Mean No. Mean No. 

Periods (hours) o f  Boats Percent  of  Boats Percent  

8:00 am - 11:30 am* 13.9 11.6 7 .0  1 4 . 3  

6:30 pm - 10:OO pm 28.7 23.9 14.1 28.8 

'Total 120.2 100.0 48.9 100.0 

* Percentage f o r  t h i s  per iod  determined by three-year  mean, 1964-1966. 



Table 1 2 .  Derby and Total Sport Effort  man-Days) Exerted f o r  Coho Salmon 
and Mean Catch Per Hour i n  Resurrection Bay, 1973-1977. 

Period of Total Derby % Derby Catch 
Year Census Ef fo r t  Ef fo r t  Effor t  Per Hour 

Table 13. Mean Fork Length (mm) and Weight (kg) of Wild Adult Coho Salmon 
Sampled From the  1977 Resurrection Bay Sport Fishery. 

Number Mean Length Mean Weight 
of Fish (mm) and SD (kg) and SD 

Females 

Total  



stocks a r e  unknown a s  chinook salmon r a r e l y  ascend Resurrect ion Bay 
streams. An at tempt  i s  being made, however, t o  e s t a b l i s h  a chinook run 
i n  Box Canyon Creek, t r i b u t a r y  t o  Resurrect ion River.  Hatchery Serv ices  
r e l ea sed  25,100 age 0.0 (1975 brood, Ship Creek o r i g i n )  smolts  marked wi th  
an LV c l i p  on June 3, 1976 and 50,000 age 0.0 (1976 brood, Ship Creek 
o r i g i n )  smolts  wi th  an MV mark on June 1, 1977 i n  Box Canyon Creek. Several 
LV marked age 0.1 jacks r e tu rn ing  from t h e  1976 r e l e a s e  were observed 
during c r e e l  census. Age 0.2 jacks  from t h i s  l o t  a.s wel l  as RV marked 0.1 
jacks from tlze 1977 r e l e a s e  a r e  expected i n  1978. 

I iesurrect ion Bay pink salmon r e v e r t e d  t o  t h e i r  odd-year l e v e l  of  abundance 
d e s p i t e  being produced by an apparent ly  l a r g e  parent  brood i n  1975. The 
est imated pink salmon ha rves t  i n  1977 (1,094 f i s h )  was only  41.1% of t h a t  
es t imated taken i n  1975 (2,659 f i s h ) .  However, t h e  l a t t e r  ev iden t ly  were 
harvested from s tocks  Sound f o r  systems elsewhere, a s  Resurrect ion Bay 
streams had t y p i c a l l y  poor, odd-year spawning escapements i n  1975 (McHenry, 
1976). Negl ig ib le  spawning escapements i n  l o c a l  s t reams (Schroeder, personal  
communication) f u r t h e r  confirmed t h a t  t h e  r e t u r n  o f  Resur rec t ion  Bay pink 
salmon was r e l a t i v e l y  weak i n  1977. This  spec i e s  was most abundant i n  mid- 
July when a n g l e r s  averaged 3.60 f i s h  pe r  boa t .  Pink. salmon ca t ch  p e r  boat 
averaged 0.15 f i s h  f o r  t h e  census per iod .  

Bear Lake Upstream Migration: 

The Bear Creek weir  upstream migrant t r a p  was operated cont inuously from 
May 16 through November 3. The f i r s t  a d u l t  coho en tered  t h e  t r a p  on August 25 
and t h e  l a s t  one was captured October 31. An est imated 157 coho spawned 
below t h e  weir  according t o  f o o t  surveys made a f t e r  the  a d u l t  run  had 
en tered  t h e  t r a p .  

A t o t a l  of 2,687 a d u l t s  and 435 jacks were enumerated from t h e  t r a p .  Abun-
dance and t iming of t h e  a d u l t  coho migrat ion a r e  shown i n  Table 14. Weekly 
breakdown of t h e  a d u l t  and jack migra t ions  by r e l e a s e  l o t  a r e  presented i n  
Tables 15 and 16. 

The a d u l t  migra t ion  peaked /SO%) on September 26, and t h e  h ighes t  d a i l y  
count of 141 f i s h  (5.2% of t h e  a d u l t  run) occurred on October 10. Mean 
stream temperatuxes a t  t h e  Seginning, peak, and end of migra t ion  were 
1 5 . 3 O ~  ( 5 9 . S 0 ~ ) ,  9 . 4 O ~  (4g0r"), and 3 . 6 O ~  ( 3 8 . s 0 ~ ) ,  re!spect ively.  Most 
of t h e  migra t ion  (74.7%) occurred from September 9 through October 20 
when Bear Creek temperatures ranged from 3 . 9 ' ~ t o  1 3 . 9 ' ~  (3g°F - 5 7 ' ~ )  and 
Flows, from 17 cfs t o  81 cfq. 

',incc no Ad (only) marked s n o l t s  wore r e l ea sed  i n  Bear Creek i n  1976, t h e  
859 Ad a d u l t s  r e tu rn ing  i n  S977 (Table 15) r e s u l t e d  from v e n t r a l  f i n  r e -  
genera t ion  i n  t h e  Ad-RV and Ad-LV l o t s .  The 859 Ad f i s h ,  t h e r e f o r e ,  were 
clppostioned t o  those groups on t h e  b a s i s  of  t h e i r  r e l a t i v e  abundance a t  
t h e  w e n  (88.7'0 Ad-Rk' v s .  11.3%Ad-LV). This assumes t h a t  both l o t s  
txperienced equal v e n t r a l  f i n  regenera t ion .  Time d i d  not  permit  measuring 
v e n t r a l  f i n s  of Ad marked f i s h  o r  recording v e n t r a l  f i n  abnormal i t ies  on 
Pd-RV and Ad-LV f i s h .  



Table 1 4 .  Bear Lake Adult Coho Salmon Enumerated Through Bear Creek Weir 
by Weekly Periods, 1977. 

Weekly 
Periods Marked Unmarked* Ma1 e Female Total 

Total 

* Adults re turning from na tu ra l  smolt production below t h e  weir. 



Table 15. Marked Adult Coho Salmon Enumerated Through Bear Creek Weir 

by Weekly Periods, 1977. 


Weekly Mark (Fin-clip) * 

Periods Ad-RV Ad- LV Ad LV RV Total 


Total 1,301 166 859 44 38 2,408 


* 	Ad-RV (adipose-right ventral)-1976 Bear Lake smolts marked at weir 
Ad-LV (adipose-left ventral)-1976 Bear Creek smolt release 
Ad (adipose)-Resulting from ventral fin regeneration of above marks 
LV (left ventral)-1976 Seward Lagoon smolt release 
RV (right ventral)-1976 Grouse Lake smolt release 



'I'able 16. 	Marked Jack Coho Salmon Enumerated Through Bear Creek Weir by 

Weekly Periods, 1977. 


Weekly Mark (Fin -cl ip) * 

Periods Ad-RV Ad- LV LV RV Unmarked Total 


8/19 - 8/25 1 	 1 2 


8/25 - 9/1 6 	 1 7 

912 - 9/8 24 	 1 25 

9/9 - 9/15 118 	 2 121 

9/16 - 9/22 53 1 	 5 5  

9/23 - 9/29 42 4 	 46 

9/30 - 10/6 21 3 	 25  

10/7 - 10/13 94 	 4 1 9 9 

10/14- 10/20 37 	 4 6 2 49 

10/21- 10/27 3 3 	 6 


10/28- 1113 - - -	 - -
Total 399 3 19 8 6 435 

* 	Ad-RV (adipose-right ventral)-1977 Bear Creek smolt release 
Ad-LV (adipose-left ventral)-1977 Bear Lake smolts marked at weir 
LV (left venta1)-1977 Grouse Lake smolt release 
RV (right ventall-1977 Seward Lagoon smolt release 
Unmarked-1977 smolts from either natural production below weir or unclipped 

Bear Lake smolts. 




An est imated 2,063 Ad-f\V coho (1,301 + 762 Ad) r e tu rned  t o  t h e  weir ,  with 
an add i t i ona l  80 t h a t  spawned below t h e  weir  and 85 which s t r ayed  t o  Grouse 
Creek. The t o t a l  Ad-RV ccho escapement, t he re fo re ,  was an est imated 2,228 
f i s h .  These f i s h  r e t u r n e c  from t h e  92,715 age 1.0,  2.0 and 3.0 Bear Lake 
snlolts marked and r e l e a s e 6  p a s t  Bear Creek weir  i n  1976. Marine su rv iva l  
of  t h i s  group was 2.4%. 

An est imated 263 Ad-LV coho (166 + 97 Ad) re turned  t o  t h e  weir ,  with an 
add i t i ona l  24 t h a t  s p a w n e ~  below t h e  weir  and 80 which s t r ayed  i n t o  l o c a l  
streams. The t o t a l  Ad-LV coho escapement, t h e r e f o r e ,  was a .  est imated 367 
f i s h .  These f i s h  r e s u l t e d  from 35,600 age 1.0 (1974 brood, Bear Lake 
o r i g i n )  smolts marked a t  Fo r t  Richardson and r e l eased  by Hatchery Services  
i n  Bear Creek below t h e  weir  on May 12-14, 1976. Marine su rv iva l  of t h i s  
l o t  was 1.0%. 

The 44 LV coho enumerated from t h e  t r a p ,  p l u s  10 t h a t  spawned below t h e  
weir and 65 t h a t  s t r ayed  i n t o  l o c a l  streams, t o t a l e d  119 LV a d u l t s .  These 
f i s h  s t r ayed  from t h e  1976 smolt r e l e a s e  i n  Seward Lagoon. The 38 RV coho 
recorded a t  t h e  weir ,  with an add i t i ona l  23 t h a t  spawned below t h e  weir  
and 4 observed i n  l o c a l  streams, t o t a l e d  64 RV a d u l t s .  These f i s h  s t r ayed  
from t h e  1976 Grouse Lake smolt r e l e a s e .  The 279 unmarked a d u l t s  i n  t h e  
t r a p  ev iden t ly  r e s u l t e d  from n a t u r a l  smolt product ion below t h e  weir  i n  
1976. Only 13  smolts were r e l ea sed  unmarked p a s t  t h e  weir  i n  1976. 

Most (91.7%) of  t h e  jack coho migra t ion  r e s u l t e d  from prematurely r e t u r n -  
ing Ad-RV hatchery-reared smolts  r e l ea sed  i n  Bear Creek below t h e  weir .  
These f i s h  (35,100) were age 1.0 (1975 brood, Bear Lake o r i g i n )  and aver-  
aged 10.5 per  pound i n  mid-May, 1977 when stocked. In  c o n t r a s t ,  on ly  t h r e e  
of t h e  24,961 Bear Lake smolts marked and r e l eased  a t  Bear Creek weir  r e -
turned a s  jacks.  Bear Lake smolts averaged 23 pe r  pound (19.68 g) o v e r a l l .  
The s i x  unmarked jacks ev iden t ly  re turned  from t h e  74,883 Bear Lake smolts 
r e l ea sed  unmarked. S t ray ing  of jack coho was a l s o  noted from t h e  35,100 LV 
and 100,450 RV marked, hatchery-reared smolts r e l ea sed  i n  Grouse Lake and 
Seward Lagoon, r e spec t ive ly .  These f i s h  were o f  t h e  same brood, o r i g i n  
and approximate weight a s  t h e  Bear Creek smolt r e l ea se .  

Most of  t h e  Department s coho egg requirements f o r  she  Southcent ra l  region 's 
needs were obtained from t h e  Bear Creek and Seward Lagoon a d u l t  r e t u r n s .  A 
t o t a l  of 319 males and 819 females (78 from Seward Lagoon) were held t o  r i pen  
i n  t h e  Bear Creek holding f a c i l i t y  from August 21 t o  October 28. Stream 
temperatures ranged from 2 . 2 " ~  t o  1 6 . 7 ' ~  ( 3 6 " ~  - 6 2 " ~ )  dur ing  t h i s  pe r iod .  
Male and female ho1.ding m o r t a l i t i e s  were 14.4% and :13.6%. 

A t o t a l  of  527 females and Pi6 males were a r t i f i c i a l l y  spawned, y i e ld ing  
an est imated 2,406,503 f e r t i l i z e d  eggs. Mean fecundi ty  was 4,566 eggs 
pe r  female. Eggs were f e r t i l i z e d  a t  an average r a t i o  of  1 male: 4.5 females. 
Dead egg l o s s  a f t e r  shocking a t  F i r e  Lake Hatchery averaged only  4.0% 
(Rat t ray ,  personal  communication). 

Mean Fork length  and weight o f  a d u l t  coho sampled al: t h e  weir  a r e  presented 
i n  Table 17. I t  i s  i n t e r e s t i n g  t o  no te  t h a t  a l though females averaged 
33 mm less  i n  f o r k  length  than d id  females (n = 85, ? FL = 691.0 rnm) i n  1976, 
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Table 17 .  Mean Fork Length (mm)  and Weight (kg) of  Adult Coho Sampled a t  Bear Creek Weir I n  1377.  

Ma1es Females Sexes Combined 
Lot No. F L W t .  No. FL W t .  No. FL W t .  

Unmarked 70 648.4 3.37 4 2  670.5 3.87 -112 656.7 -3.56 

To ta l  722 627.9 3.06 363 657.9 3.76 1,085 637.9 3.29 



mean fecundity averaged 413 more eggs pe r  female i n  1977. Females 
(n - 417) averaged 4,153 eggs i n  1977. Both sexes were s u b s t a n t i a l l y  
smaller  i n  s i z e  compared t o  1976 a d u l t s  r e tu rn ing  t o  t h e  weir. 

The male-to-female sex r a t i o ,  excluding jacks, was 2.0:l i n  t h e  Bear Creek 
escapement. A l l  spawned carcasses  were deposi ted i n  Bear Lake f o r  na tu ra l  
f e r t i l i z a t i o n .  

Other Species: 

Only 35 a d u l t  sockeye salmon were passed above t h e  weir d e s p i t e  an escape- 
ment of poss ib ly  10 times t h i s  number r e tu rn ing  t o  Bear Creek between June 9 
and August 24. An e l e c t r i c a l  ground problem, subsequently discovered by 
c i t y  e l e c t r i c  u t i l i t y  crews t o  be caused by de te r io ra t ed  thaw wires 
i n s t a l l e d  by t h e  Alaska Railroad Conmission, stopped t h e  e n t i r e  upstream 
migration of sockeye below t h e  weir where t h e  f i e l d  was evident ly  s t ronges t .  
Although many f i s h  were k i l l e d  d i r e c t l y  by repeated o r  constant  exposure t o  
t h e  e l e c t r i c i t y ,  most probably died due t o  molestat ion and i l l e g a l  tak ing  
by t h e  l o c a l  public .  Of the  e igh t  sockeye sampled, seven were age 1 .3  
and one was age 2.3, a s  determined by s c a l e  analys is .  Mean fork  length 
of t h e  four  females, was 631.5 mn and males 652.3 mm. 

Pink salmon f i r s t  entered t h e  t r a p  on August 4, and eventual ly  moved down- 
stream t o  spawn i n  lower Bear Creek. 

Two king salmon, a 1-ocean jack and an adu l t  male, entered t h e  t r a p  on 
August 11. These f i s h  probably r e s u l t e d  from king salmon f inge r l ings  o r  
smolts un in ten t iona l ly  stocked with coho f inge r l ing  o r  smolt r e l eases  i n  
Bear Lake o r  Bear Creek i n  recent  years .  

Upstream migrating Dolly Varden ascended Bear Creek, t o  t h e  weir i n  e a r l y  
Ju ly  and continued moving i n  and out  of  t h e  t r a p  throughout t h e  remaining 
f i e l d  season. 

A l l  f i s h  species  o the r  than sockeye o r  coho salmon were r e t a ined  below t h e  
weir. 

Adult Coho Timing and Abundance i n  Index Streams: 

Peak of t h e  1977 index escapements ranged from Octalber 24 t o  November 3, and 
peak of spawning genera l ly  occurred within t h e  following two weeks i n  these  
index areas .  Estimated minimum escapements of w i l d  coho i n  each stream 
index area  s ince  1973 a r e  presented i n  'Table 18. A , s  noted previously,  s t r a y -
ing of marked, hatchery-reared smolt r e l e a s e s  including marked Bear Lake 
smolts was observed i n  most index streams. However', t h e  incidence of  s t r a y -  
ing accounted f o r  only 0.1% t o  0.2% of any r e l e a s e  l o t ,  and i s  considered i n -  
s i g n i f i c a n t .  

The t o t a l  combined index escapement of 514 wild a d u l t s  i s  only s l i g h t l y  
l a r g e r  (23%) than t h e  1974 parent  brood escapement t h a t  mainly produced i t ,  
but 1.9 times the  s i z e  of t h e  previous cycle (1973-1976) mean. 



Table 18. Minimum Wild Coho Salmon Escapement i n  Seven Index Streams i n  
t h e  Resurrect ion Bay Area, 1973-1977. 

Name of 
Stream 

Airpor t  

Box Canyon 

Clear  

Dairy 

Grouse 

,Jap 

Mayor 

Tota l  

Minimum Escapement Mean 
1973 1974 1975 1976 1977 1973-76 



Fin-Marked Coho Returns : 

Marked a d u l t  coho con t r ibu ted  28.4%, o r  an es t imated  4,625 f i s h ,  t o  t h e  
1977 Resurrect ion Bay s p o r t  harves t .  A t o t a l  o f  2,643 (57.0%) o f  t h e s e  
f i s h  r e s u l t e d  from 100,60C age 1 .0  (1974 brood, Bear Lake o r i g i n )  hatchery-  
reared ,  LV marked smolts s tocked i n  Seward Lagoon i n  May, 1976. The second 
.lost abundant cont r ibu t ior ,  (25.0%), 1,157 RV marked a d u l t s ,  re turned  from 
35,200 age 1 .0  (same brood and o r i g i n )  hatchery-reared smolts  r e l ea sed  i n  
Grouse Lake i n  May, 1976. The remaining 835 Ad, Ad-RV and Ad-LV marked 
a d u l t s  (18.0%) survived from t h e  aforementioned Bear Lake and Bear Creek 
smolt  r e l e a s e s  i n  1976. 

Marked coho spawning escapements bound f o r  Seward Lagoon and Grouse and Bear 
creeks were est imated a t  1,870 LV, 431 RV, and 2,595 Ad+ a d u l t s ,  r e s p e c t -  
i v e  These escapements inc lude  978 LV' and 38 RV coho es t imated  taken i n  
t h e  shore f i s h e r y  a f t e r  t h e  Resurrect ion Bay s p o r t  t r o l l i n g  season termi-  
nated. Tota l  smol t - to-adc l t  su rv iva l  f o r  t h e  Seward Lagoon coho, i nc lu -
ding 600 age 1 .0  LV marked immatures and jacks est imated i n  1976, was 
5. ? ,  Smolt-to-adult  su rv iva l  of  Bear Lake smolts was 2.9%, compared t o  
2.2% f o r  t h e  Bear Creek smolt r e l e a s e  and 4.3% f o r  t h e  Grouse Lake smolt 
p l an t .  The o v e r a l l  catch-to-escapement r a t i o  of  marked Seward Lagoon, 
Grouse and Bear Lake a d u l t  coho was 0.96: l .  Summaries o f  t o t a l  smolt-to-
a d u l t  r e t u r n s  f o r  Bear Lake, Bear Creek and Seward Lagoon smolt r e l e a s e s  
are presented  i n  Tables 19, 20 and 21. 

Tn a d d i t i o n  t o  t h e  marked a d u l t  ca tch ,  an es t imated  847 marked immatures 
a n d  jacks con t r ibu ted  5.2% t o  t h e  s p o r t  harves t .  These f i s h  r e s u l t e d  
mainly from 100,450 age 1.0 (1975 brood, Bear Lake o r i g i n )  hatchery-reared,  
UV marked smelts stocked i n  Seward Lagoon from May 6-13, and 35,100 (same 
age and o r i g i n )  LV marked smolts r e l ea sed  i n  Grouse Lake from May 15-17, 
1977,  14n est imated 356 RV (42.0%) and 446 LV (52.7%) juven i l e s  cont r ibu ted  
t h e  bulk of  t h e  immature harves t ,  with 37 Ad-RV (4.4%) and 8 Ad-LV (0.9%) 
f l s h  from t h e  Rear Creek a d  Bear Lake smolt r e l e a s e s  comprising t h e  
remainder. Age 1.1 a d u l t s  surv iv ing  from t h e s e  smolt p l a n t s  w i l l  r e t u r n  i n  
1978. The t o t a l  marked coho con t r ibu t ion  t o  t h e  Resurrect ion Bay f i she ry ,  
~ n c t u d i n g  a d k l t  and immature f i s h ,  was 33.8% i n  1977. 

DISCUSSION 

The dec l ine  i n  Bear Lake's coho smolt product ion due t o  overstocking i t s  
luvenile r e a r i n g  environment from 1972-1975 was previous ly  d iscussed  
IMcMenry, 1977). 

Since 1976, Bear Lake has been s tocked a t  approxima1:ely 500 i n s t e a d  of  t h e  
1,000 f i n g e r l i n g s  pe r  ac re  with t h e  fol lowing r e s u l t s :  1. Age composition 
of Bear b.akefs j uven i l e  s tanding  crop i n  October increased  t o  98% 
young-of-the-year (age 0.0) f i n g e r l i n g s ,  t h e  h ighes t  apparent  abundance 
(783  per  e l e c t r o f i s h i n g  hour) y e t  observed. 2. t h e  percentage and 
biomass product ion o f  r ecen t  annual f i n g e r l i n g  r e l e a s e s  r e s u l t i n g  i n  
yea r l i ng  (age 1.0) smolts  have s t e a d i l y  improved, and 3 .  f a s t e r  f i n g e r l i n g  
growth has r e s u l t e d  i n  supe r io r  smolts ,  a s  evidenced by cond i t i on  f a c t o r s  



Table 19. Return of Bear Lake Coho Salmon Adul ts  from Seward !digration of Smolts Fin Marked a t  Bear 
Creek Weir, 1973-1977. 

Seward 
Migration 
Year 

Number of 
Smolts Released 

Age Composition 
of Out-migration 

Mean Fork 
Leng2h (mn) 

Fin-cl ip
Vsed 

Number of  
Adults Returning 

Percentage
Return -

1973 76,652 100.0% - age 1 .0  107.5 Ad 5,040 6.58 

1975 11,532 8.0% - age 1 .0  107.3 
131,180 91.4% - age  2.0 129.2-

0.6% - a g e  3.0 150.7 

1976 63,674 68.7% - a g e  1 . 0  106.3 Ad-RV 
28,031 30.2% - a g e  2.0 134.9 Ad -RV 2,674 2.88 

1,010 1.1%- age  3 .0  161.0 Ad-RV 
92,715 

1977* 49,689 49.8% - age 1.0 113.1 Ad- LV 
48,332 48.4% - a g e  2.0 129.5 Ad -LV 

1,684 1 .7% - age  3.0 182.8 Ad-LV 
Ad-LV 

* Marked only 25.0% of out-migration. 



Table 30 A Summary of Coho Salmon Snol t  L i b e r a t i o n  and Return Data a t  Bear Creek 

Erood Year Or ig in  3 

Sciolt Liberat ion Data 
Release 

Date Number Fish/kg. ( l b . )  

Adult Return 
O+ Ocean ( j acks )  
No. 0 

Data* 
1-Ocean 

No. 3 

T o t a l  
Nunber 

Return 
Percent  

1967 Oregon Ad 5/8-13/69 47,470 30.4 (13.98) 8 0.02 17 0.94 2 5 0.05 

1968 Bear Lake Ad 5/27/70 6,400 22.7 (10.3) 76 1.19 285 4.45 361 5.64 

i969 Bear Lake Ad 5/18-21/71 51,iO.O 31.3 (14.2) 14 0.03 178 0.35 192 0.38 

1970 Kodiak Ad 5/15-24/72 155,500 32.6 (14.8) 155 0.10 470 0.30 625 0.40 

1974 Bear Lake Ad-LV 5/12-14/76 35,600 25.1 (11.4) 16 0.05 756 2.12 772 2.7 

Y 
0 

1975 Bear Lake Ad-RV 5/13-15/77 

* Inc ludes  boa t  s p o r t  harvest  es t imates .  

35,100 23.1 (10.5) 399 1.14 



Table 21. A Sumary of Coho Salmon Smolt-Liberation and Return Data a t  S e ~ i a r d  Lagoon -- --

Brood Year Or ig in  -Mark 

Srnolt L ibera t ion  Data --
Release 

Date Number Fish/kg.  ( l b . )  

Adult Return 
O+ Ocean ( j acks )  

0No. -

Data* 

No. 
1-Ocean Tota l  

Number 
Return 
Per;e?lt 

1966 Oregon Ad 4/18-22/68 42,200 40 .1  (18.2) 0 0.00 15 0.04 15 0.03 

1967 Oregon Ad 5/6-7/69 27,100 32.2 (14.6) 1 0.00 6 0.02 7 0.03 

1968 Bear Lake Ad 5/19-27/70 39,750 23.8 (10.8) 952 2.39 5,114 12.87 6,006 15.26 

1969 Bear Lake Ad 5/17/71 10,900 31.3 (14.2) 3 0.03 1,519 13.94 1,522 13.95 

1970 Kodiak Ad 5/31/72 66,500 37.0 (16.8) 915 1.38 2,963 4.46 3,878 5.83 

1971 Seward Lagoon Ad-LV 5/7-9/73 30,200 19.6 (8.9) 140 0.46 125 0.41 265 0.88 

1972 Kodiak Ad-RV 5/6-11/74 100,000 20.7 (9.4) 4,764 4.76 3,885 3.89 8,649 8.65 

1973 Seward Lagoon Ad-LV 5/15-19/75 100,700 20.1 (9.1) 2,610 2.59 lb971 1.96 4,581 4.55 

0 -
1974 

1975 

--

Bear Lake 

Bear Lake 

LV 

RV 

5/4-10/76 

5/6-13/77 
--.-.. 

100,600 

100,450 

28 .2(12 .8)  

27.7 (10.3) 

600 

1,622 

0.60 

1.61 
w 

4,513 

--

4.49 

-"---

5,113 5.08 

---
* Includes b o a t  and shore s p o r t  ha rves t  e s t imates .  



exceeding 1 . 0  and more favorable survival to returning adults in 1977. 
Therefore, the current Bear Lake stocking density will be maintained 
until findings indicate that it should be readjusted for increased smolt 
production in the future. 

At present, it appears that Bear Lake's optimum annual smolt production 

level is at least 100,000 healthy coho smolts at current fingerling stock- 

ing densities under natural conditions. It may be possible, however, to 

increase Bear Lake's carrying capacity of juvenile coho via artificial 

fertilization. Although this concept is now under consideration for Bear 

Lake, two more years of stocking it at 500 fingerling per acre are required 

to further define its carrying capacity under natural conditions. Once the 

latter has been determined to establish a control, experimentation with 

nutrient levels and new stocking rates may logically proceed toward 

evaluation. 
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